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Helichrysum kraussii is used to treat several diseases including tuberculosis. The biologically active compounds and their possible role as
phytoalexins were investigated. Jasmonic acid was used as an elicitor to activate the resistance system of the plant, and to initiate the synthesis of
defense compounds. To eliminate the risk of pathogen attack and activation of plants in the field, tissue cultures were initiated with the aim of
producing cell suspension cultures. Different time intervals and concentrations of jasmonic acid were tested to determine the strongest activation.
Two compounds were present in the activated cell cultures that were not present in the controls. After isolation the compounds were identified as
the terpenoids α-amyrin and β-amyrin. These terpenoids were tested against the bacterium Bacillus cereus to determine their antibacterial activity.
This is the first report of their presence in a Helichrysum species.
© 2006 SAAB. Published by Elsevier B.V. All rights reserved.Keywords: Helichrysum kraussii; Phytoalexin; Amyrin; AntimicrobialHelichrysum kraussii Sch. Bip. (Asteraceae) is a perennial
much-branched aromatic shrublet which is used to treat several
diseases including tuberculosis (Van Wyk et al., 1997).
Phytoalexins are small molecular mass compounds pro-
duced in plants after certain stress situations occurred in its
environment. These stress conditions can include pathogen
attack, UV light or herbivory. All these factors can be
responsible for the activation of the resistance system, and
could eventually lead to the production of phytoalexins as
defense compounds (Dixon and Harrison, 1994).
Phytoalexins are a group of structurally diverse molecules
that are generally lipophilic and nonspecific in their
antimicrobial activity (Daniel and Purkayasta, 1995). The
mechanism of their activity is not well understood but is likely
to involve disruption of membranes, although a variety of
physiological and biochemical processes other than changes in
membrane permeability may also be affected (Graver and
Kokubun, 2001).
The term “phytoalexin” is usually restricted to antibiotic
compounds that require de novo expression of the genes/
enzymes involved in the metabolic pathway. This is a very⁎ Corresponding author.
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and energy resources are diverted to phytoalexin synthesis only
during the early period of infection, and usually localised in a
certain area. Unchallenged plants use this energy for the normal
metabolic processes of the plant (Graver and Kokubun, 2001).
Treatment with jasmonic acid affect secondary metabolism in
plants. Jasmonic acid strongly elicits the production of rice
phytoalexins, oryzalexins, momilactones, and sakuranetin, in
leaves and cell suspension cultures (Daniel and Purkayasta,
1995). In this study, jasmonic acid was used as an elicitor in H.
kraussii to investigate the possible activation of the resistance
system and to subsequently stimulate production of phytoalexins
with antimicrobial activity (Ellard-Ivey and Douglas, 1996).
Callus cultures were initiated after collecting plant material
(Herbarium specimens G. Prinsloo 2 and 3, PRU) south of
Strubenkop, Pretoria, on the experimental farm of the
University of Pretoria. Young green plants were collected,
and plants with young auxiliary buds were chosen to initiate
the tissue cultures on agar medium. Half strength Murashige
and Skoog, 3% sucrose, 1 mg/ml 1-naphthylacetic acid
(NAA), 0.05 mg/l kinetin and 0.3% agar were mixed to
produce 1 L of the agar medium. The pH was adjusted to 5.8
before agar was added, and autoclaved for 20 min (Dilika and
Meyer, 1998).ts reserved.
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sodium hypochlorite (NaOCl) for 20–40 s, and then transferred
to sterilised water. The aseptic plant material was washed twice
in sterilised water for five minutes each. The plant material was
then removed from the water, cut into smaller pieces, transferred
to the sterilised agar medium, and incubated in a growth cabinet
at 27.5 °C under 16 h light per 24 h, with a photosynthetic flux
density (400–700 nM) of 40 μmol m−2 s−1 provided by cool-
white fluorescent and incandescent light. The callus cultures
were then used to produce cell suspension cultures.
There was no time-framework to work from, and therefore
the exposure to jasmonic acid were varied over time intervals of
1–3weeks to determine at what stage the highest concentration
of compounds were formed. The effect of three concentrations
of jasmonic acid (1.0 μM, 5.0 μM and 10.0 μM in 100% Triton
X-100) was investigated. The cultures with the jasmonic acid
and a control without it were then placed on an orbital shaker
under the same conditions as described above.
After the treatment periods the cell suspension cultures were
filtered and washed to remove the medium from the cells. The
medium was discarded, and the cells homogenised in a small
amount of acetone. The acetone mixture was then filtered to
remove the unwanted cell rests from the extract. The extract was
concentrated and re-suspended in chloroform, and the undis-
solved material dissolved in water. These extracts were then
chromatographed on an aluminium silica gel 60 thin layer
chromatography plate together with extracts from the original
tissue culture calli as well as intact plant material collected from
the wild.
A suspension of a 24-h old Bacillus cereus culture in nutrient
agar was sprayed onto the TLC plates (Dilika and Meyer, 1996).
The plates were then stored in a growth chamber at 30 °C and
high humidity (Hamburger and Cordell, 1987). After 24 h of
growth, the TLC plates were sprayed with 2 mg/ml 2-(4-
iodophenyl)-3-(4-nitrophenyl)-5-phenyl tertrazolium chloride
(INT). In response to spraying with INT, the plates changed
colour to a reddish-pink, where bacterial growth occurred
(Dunigan et al., 1995). Two compounds inhibited the growth of
bacteria and were only produced by the activated cell
suspension cultures.
Isolation of the antibacterial compounds in the activated
cultures was obtained using a silica gel 60 column with solvent
system of hexane and ethyl acetate (7:3) and (9:1). After
separation and isolation of the two phytoalexins, their chemical
structures were elucidated with data from 1H-NMR, 13C-NMR
and GC-MS experiments, and compared with previously
published spectral data. The one compound was identified as
β-amyrin (21 mg), and the other as α-amyrin (8 mg). β-amyrin
was previously isolated and its 13C-NMR (Knight, 1974; Seo et
al., 1975), 1H-NMR (Linde, 1979) and MS data (Aexel et al.,
1972) published. α-Amyrin was also previously isolated and its
1H-NMR and MS data reported by Seo et al. (1975).The two amyrins isolated were previously described as key
compounds in triterpene phytoalexin production by Fulton and
Threlfall (1993) and Fulton et al. (1994). These amyrins are the
first compounds to be formed after elicitation as part of a re-
directed biosynthetic pathway, leading to the production of
phytoalexins instead of the normal production of phytosterols.
They are therefore used as antimicrobial compounds, but
probably also act as precursors for other phytoalexins to be
produced as part of the resistance system of the plant (Fulton et
al., 1994; Trojanowska et al., 2001). This is the first report of
their production after elicitation in Helichrysum species.
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